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(54) HIGH FREQUENCY DISCHARGE DEVICE AND HIGH FREQUENCY PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize both of the stabilization of 
plasma discharge and the suppression of sputtering by an antenna 
and to provide an optimum capacitive coupling between the 
antenna and the plasma by providing capacitors intervened 
between the grounding side of an antenna or a plurality of 
antennas. 

SOLUTION: A vacuum vessel 1 is provided with an antenna 8 
composed of looped conductive material. There are an antenna 8 
formed by applying an insulating coating of an insulating material 
around the outer circumference of the antenna conductor and an 
antenna 8 having an antenna conductor in pure metal without any 
insulating coating. A high frequency power supply 9 is connected to 
one end of the antenna 8 and a floating capacitor 10 is connected 
across the grounding in the other end side. Because the floating 
capacitor 1 0 is a variable capacity, the high frequency voltage 
distribution is changed on the antenna 8 by changing the capacity 
Cf so that the capcitive coupling between the antenna 8 and the 
plasma is controlled. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] High-frequency-discharge equipment characterized by providing the capacitor infixed, respectively 
among one the earth side of said antenna or said two or more antennas in the high-frequency-discharge 
equipment which generates the plasma by supplying high-frequency power to the antenna of the shape of at 
least one loop formation, and generating induction field in a container. 

[Claim 2] Said antenna is high-frequency-discharge equipment according to claim 1 characterized by not being 
given or pre-insulation is performed to the periphery side. 

[Claim 3] Said capacitor is high-frequency-discharge equipment according to claim 1 characterized by being 
variable capacity, changing this capacity, changing the high-frequency- voltage distribution on said antenna, and 
controlling electrostatic association with said antenna and said plasma. 

[Claim 4] The capacity C of said capacitor is high-frequency-discharge equipment according to claim 3 
characterized by filling the relation of C= 2-/omega2 L, when the inductance in omega and a circuit is set to L 
for the frequency of a RF. 

[Claim 5] The vacuum housing by which the gas for plasma production is supplied and a processed object is 
arranged inside, The antenna of the shape of at least one loop formation which is made to generate induction 
field in said vacuum housing by supply of the high-frequency power from the power source for high-frequency 
power, and said power source, is made to generate the plasma, and is made to process to said processed object 
in said vacuum housing, The RF processor characterized by providing the capacitor infixed, respectively among 
one the earth side of said antenna or said two or more antennas. 

[Claim 6] Said antenna is a RF processor according to claim 5 characterized by not being given or pre- 
insulation is performed to the periphery side. 

[Claim 7] Said antenna is a RF processor according to claim 5 which is plurality and is characterized by being 
prepared in the interior of said vacuum housing. 

[Claim 8] Said antenna is a RF processor according to claim 5 characterized by being prepared in the exterior of 
said vacuum housing. 

[Claim 9] Said capacitor is a RF processor according to claim 5 characterized by being variable capacity, 
changing this capacity, changing the high-frequency- voltage distribution on said antenna, and controlling 
electrostatic association with said antenna and said plasma. 

[Claim 10] The capacity C of said capacitor is a RF processor according to claim 9 characterized by filling the 
relation of C= 2-/omega2 L, when the inductance component in omega and a circuit is set to L for the frequency 
ofaRF. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a RF processor at the high-frequency-discharge equipment list 
used for sources of the plasma, such as the manufacture or the source of a particle beam and analysis apparatus 
of a thin film for example, on a semi-conductor wafer, and heating apparatus. 
[0002] 

[Description of the Prior Art] The component (a thin film is called hereafter) in which the thin film which uses a 
metal, semimetal, a semi-conductor, an oxide, a nitride, arsenic, etc. as a component was formed Storage, such 
as LSI, a magnetic recording medium, and optical recording equipment, semiconductor laser, Displays, such as 
flat-surface displays, such as communication equipment, such as an optoelectric transducer, and LCD, and a 
solid state image sensor, It is applied to the main parts of a variety of equipments, such as energy devices, such 
as a solar battery, and technical development is expected as indispensable components for developing the 
miniaturization of a device, and high performance-ization from now on. 

[0003] Such a thin film is intermediary **** [ in etching, CVD, etc. / the manufacture process detailed-izing of 
the structure and high performance-ization are progressing, for example, using the plasma ] importantly. And 
area of the substrate of the processed object used in a manufacture process is also large-area-ized from a 
viewpoint of a productivity drive. 

[0004] In order to realize such a manufacture process, the RF plasma equipment of an inductive-coupling mold 
attracts attention. A loop-formation-like antenna is arranged to the exterior of a vacuum housing, and by passing 
the high frequency current at this antenna, this inductive-coupling type of RF plasma equipment adds induction 
field to the gas in a vacuum housing, and is usually generating the plasma. 

[0005] In this case, the induction field generated with an antenna are added to the gas in a vacuum housing 
through the dielectric window installed in the vacuum housing. If it is the RF plasma of such an inductive- 
coupling mold, while induction field will occur near the antenna, the electrostatic field by the high-frequency 
voltage supplied to an antenna are also generated in coincidence. 

[0006] Electrostatic association with the antenna and plasma by this electrostatic field contributes to initiation 
of plasma discharge, or the plasma production in a low consistency field. Thereby, this electrostatic association 
carries out work important for stabilization of plasma discharge. 
[0007] 

[Problem(s) to be Solved by the Invention] However, as a result of electrostatic association with an antenna and 
the plasma, a negative direct-current self-bias electrical potential difference occurs in the dielectric an antenna 
or near the antenna, the ion therefore produced by discharge on this self-bias electrical potential difference is 
accelerated, and the spatter of the ingredient of a dielectric or an antenna is carried out to it. For example, if the 
ingredient of an antenna is copper, the spatter of this copper itself and ionized copper will be carried out to the 
wall and processed object of a vacuum housing. 

[0008] For this reason, it not only speeds up degradation of high frequency plasma equipment, but the impurity 
by which the spatter was carried out has a bad influence on processes, such as etching and CVD. Then, this 
invention aims at offering the high-frequency-discharge approach which can control electrostatic association 
with an antenna and the plasma the optimal, and its equipment in order to reconcile stabilization of plasma 
discharge, and control of the spatter by the antenna. 

[0009] Moreover, this invention generates the plasma, where electrostatic association with an antenna and the 
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plasma is controlled the ^^ial, and it aims at offering the RF proce^^which can perform processing to a 

processed object. 

[0010] 

[Means for Solving the Problem] According to claim 1 , in the high-frequency-discharge equipment which 
generates the plasma, it is high-frequency-discharge equipment equipped with the capacitor infixed, 
respectively among one the earth side of said antenna or two or more antennas by supplying high-frequency 
power to the antenna of the shape of at least one loop formation, and generating induction field in a container. 
[001 1] According to claim 2, in high-frequency-discharge equipment according to claim 1, the antenna is not 
given, or pre-insulation is performed to the periphery side. According to claim 3, in a high frequency discharge 
device according to claim 1 , a capacitor is variable capacity, it changes this capacity, changes the high- 
frequency- voltage distribution on an antenna, and controls electrostatic association with an antenna and the 
plasma. 

[0012] According to claim 4, in a high frequency discharge device according to claim 3, the capacity C of a 
capacitor will fill the relation of C= 2-/omega2 L, if the inductance in omega and a circuit is set to L for the 
frequency of high frequency. 

[0013] The vacuum housing by which according to claim 5 the gas for plasma production is supplied and a 
processed object is arranged inside, The antenna of the shape of at least one loop formation which is made to 
generate induction field in a vacuum housing by supply of the high-frequency power from the power source for 
high-frequency power, and a power source, is made to generate the plasma, and is made to process to the 
processed object in a vacuum housing, It is the RF processor equipped with the capacitor infixed among one the 
earth side of an antenna or two or more antennas, respectively. 

[0014] According to claim 6, in the RF processor according to claim 5, the antenna is not given, or pre- 
insulation is performed to the periphery side. According to claim 7, in a RF processor according to claim 5, an 
antenna is plurality and is formed in the interior of a vacuum housing. 

[0015] According to claim 8, in a RF processor according to claim 5, an antenna is formed in the exterior of a 
vacuum housing. According to claim 9, in a high frequency processor according to claim 5, a capacitor is 
variable capacity, it changes this capacity, changes the high-frequency-voltage distribution on an antenna, and 
controls electrostatic association with an antenna and the plasma. 

[0016] According to claim 10, in a high frequency processor according to claim 9, the capacity C of a capacitor 
will fill the relation of C= 2-/omega2 L, if the inductance component in omega and a circuit is set to L for the 
frequency of high frequency. 
[0017] 

[Embodiment of the Invention] (1) Explain the gestalt of operation of the 1st of this invention with reference to 
a drawing hereafter. Drawing 1 is the block diagram of the RF processor of this invention. It is formed in the 
shape of a cylinder, and while the supply pipe 3 for supplying process gas 2, such as reactant gas for etching 
and material gas for CVD, to the upper part as shown in drawing 2 is connected, as for the vacuum housing 1 , 
the exhaust pipe 4 is connected to the lower part. In addition, the vacuum housing 1 may be formed not only in 
the shape of a cylinder but in the cube configuration. 

[0018] The exhaust air pump 5 is connected to an exhaust pipe 4, and the inside of a vacuum housing 1 is 
decompressed by actuation of this exhaust air pump 5. Moreover, in the vacuum housing 1, a table 6 is formed 
and the workpiece 7 by which etching or CVD processing is performed on this table 6 is laid. 
[0019] Furthermore, the loop-formation-like antenna 8 is arranged in the vacuum housing 1. This antenna 8 is 
formed of a conductive ingredient, for example, copper, and aluminum. 

[0020] moreover, this antenna 8 — that antenna — the ** which does not perform the thing by which the 
periphery of a conductor was given to pre-insulation by the insulating material, for example, a glass fiber, or 
pre-insulation — an antenna — the metal of a conductor — they are two pure kinds. 

[0021] As shown in drawing 1 , the power source 9 for high-frequency power is connected to the end of this 
antenna 8, and the floating capacitor 10 is connected between the touch-down by the side of the other end. 
[0022] This floating capacitor 10 is variable capacity, and is that capacity Cf. It is made to change, the high- 
frequency- voltage distribution on an antenna 8 is changed, and it has the operation which controls electrostatic 
association with this antenna 8 and Plasma P. 

[0023] Namely, drawing 3 (a) The electrical potential difference of an A point [ as opposed to / if the floating 
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capacitor 10 is not connected to the antenna 8 so that it may be showi^Touch-down ] is this drawing (b). It is 
set to 0V so that it may be shown, and between an A point and a B point, it is this drawing (c). The voltage 
waveform corresponding to A of an antenna 8 and the electrical potential difference between B appears so that 
it may be shown. This wave is this drawing (d). The same is said of the B point to touch-down so that it may be 
shown. 

[0024] On the other hand, drawing 4 (a) When the floating capacitor 1 0 is connected to an antenna 8 so that it 
may be shown, in an A point, it is this drawing (b) by the voltage drop of this floating capacitor 10. A having-by 
electrical-potential -difference phase { drawing 4 (c)} and opposite phase between A point and B point-one 1/2 
time amplitude of this voltage waveform so that it may be shown appears. 

[0025] Therefore, the electrical potential difference of touch-down to a B point is this drawing (b). The 
electrical potential difference and this drawing (c) of an opposite phase by the shown floating capacitor 10 It 
becomes the wave which the electrical potential difference during the A point and B point which are shown 
overlapped, and is this drawing (d). It becomes the electrical potential difference which became small 
[ maximum as shown ]. 

[0026] Therefore, capacity Cf of the floating capacitor 10 By making it change, the distribution of voltage on an 
antenna 8 is changed, and the electrical potential difference of the point (for example, midpoint of an A point 
and a B point) of the arbitration on an antenna 8 can be controlled to 0V. 

[0027] When the electrical potential difference in this midpoint is 0V, it is drawing 4 (a). If the shown circuit is 
expressed with a formula V= {(jomegaL/2) +j (l-/omegaCf)} -I — (1) It becomes. Here, L is the inductance of 
an antenna 8, and Cf. The capacity of a floating capacitor and I are circuit currents. 
[0028] In this case, formula deformation is carried out. Cf =2-/omega2 L — (2) It becomes. 
[0029] If this value is taken, compared with the case where there is no capacitor about high-frequency voltage, a 
B point serves as half from touch-down, and electrostatic association can be controlled sharply, in order to 
investigate the effectiveness of the floating capacitor 10 here — the negative direct-current self-bias electrical 
potential difference VDC and the electron density ne of the high-frequency voltage VRF1 in the both ends of an 
antenna 8, VRF2, and an antenna 8 It measured, respectively. 

[0030] Drawing 5 and drawing 6 are the self-bias electrical potential difference VDC of an antenna 8 (absolute 
value |VDC| is displayed on drawing), the high-frequency voltage VRF1 of the both ends of an antenna 8, 
VRF2, and electron density ne. Capacity Cf of the floating capacitor 10 to receive The dependency is shown. 
[0031] In this case, the antenna 8 performed discharge of argon 0.3Pa, using the antenna of metal non-[ made 
from stainless steel ] dirt. As shown in drawing 5 , it is the capacity Cf of the floating capacitor 10. It is the 
high-frequency voltage VRF1 by the side of a power source 9 as it is made small. It becomes small and is the 
high-frequency voltage VRF2 by the side of the floating capacitor 10. It becomes large and is the capacity Cf of 
the above-mentioned capacitor 10. Magnitude is reversed in the neighborhood used as 400pF. 
[0032] Moreover, self-bias electrical-potential-difference |VDC| is the capacity Cf of the above-mentioned 
capacitor 10. It becomes small in the beginning as it is made small, and it is VRF1 =VRF2. When becoming, it 
becomes min, and it becomes high again next. 

[0033] This is the capacity Cf of the floating capacitor 10. By making it change shows that the strength of 
electrostatic association is controllable. Drawing 6 is electron density ne, when self-bias electrical-potential- 
difference |VDC| becomes min. It is max. This shows that the generation effectiveness of Plasma P becomes 
high, if electrostatic association with an antenna 8 and Plasma P is controlled. 

[0034] On the other hand, drawing 7 and drawing 8 use the antenna 8 by which pre-insulation was carried out in 
order to investigate the effectiveness of the floating capacitor 1 0 like the above, and are the high-frequency 
voltage VRF1 in the both ends of this antenna 8, VRF2, and electron density ne. It is the result of measuring, 
respectively, in addition, the negative direct-current self-bias electrical potential difference VDC of an antenna 
8 — an antenna — since it appears not in a conductor but in the insulating material front face in Plasma P, it 
cannot measure. 

[0035] They are the high-frequency voltage VRF1 of the both ends of an antenna 8, and VRF2 like [ even when 
this antenna 8 by which pre-insulation was carried out is used ] the above. It is VRF1 =VRF2 in the 
neighborhood the capacity Cf of the floating capacitor 10 becomes 400pF. It becomes and is electron density 
ne. It has the same inclination to become max. 

[0036] This is the capacity Cf of the floating capacitor 10, even if it performs pre-insulation to an antenna 8. By 
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changing shows that electrostatic association with an antenna 8 and Plasma P is controllable. 
[0037] In addition, when the antenna 8 has been arranged to the exterior of a vacuum housing 1 , or when [ since 
it was not different from the case where the antenna 8 has been arranged inside a vacuum housing 1, in that an 
antenna 8 and Plasma P are combined through the dielectric, ] the antenna 8 has been arranged to the exterior of 
a vacuum housing 1, it is the capacity Cf of the floating capacitor 10. Electrostatic association with an antenna 8 
and Plasma P is controllable by changing. 

[0038] When the high frequency current passes processing with such a RF processor from a power source 9 to 
the antenna 8 of the shape of a loop formation arranged inside a vacuum housing 1 , induction field are added to 
process gas 2, such as reactant gas for etching in a vacuum housing 1, and material gas for CVD, Plasma P is 
generated by this, and processing of etching to the processed object 7 or thin film formation is performed. 
[0039] Thus, it sets in the gestalt of implementation of the above 1st. Connect the floating capacitor 10 to the 
earth side of an antenna 8, change the capacity Cf of this floating capacitor 10, and the high-frequency- voltage 
distribution on an antenna 8 is changed. Since electrostatic association with this antenna 8 and Plasma P was 
controlled, in order to reconcile stabilization of plasma P discharge, and control of the spatter by the antenna 8, 
electrostatic association with an antenna 8 and Plasma P is controllable the optimal. 

[0040] It is controlled that ion is therefore accelerated by the negative direct-current self-bias electrical potential 
difference, for example, the spatter of the ingredient of an antenna is carried out to the wall and the processed 
object 7 of a vacuum housing 1 by this, it can carry out reinforcement of the high frequency plasma equipment, 
and having a bad influence on processes, such as etching and CVD, is lost. 

(2) Next, explain the gestalt of operation of the 2nd of this invention. In addition, the same sign is given to the 
same part as drawing 1 and drawing 2 , and the detailed explanation is omitted. 

[0041] Drawing 9 is the block diagram of a RF processor. Inside the vacuum housing 1 , the antenna 20 and 21 
of the shape of two or more loop formation with which paths differ, for example, two antennas, is arranged. 
[0042] These antennas 20 and 21 are formed of a conductive ingredient, for example, copper, and aluminum, 
moreover, these antennas 20 and 21 — the antenna — the ** which does not perform the thing by which the 
periphery of a conductor was given to pre-insulation by the insulating material, for example, a glass fiber, or 
pre-insulation — an antenna — the metal of a conductor — they are two pure kinds. 

[0043] These antennas 20 and 21 are connected to a serial, and each floating capacitors 22 and 23 are connected 
to each of that **, respectively. These floating capacitors 22 and 23 are variable capacity, respectively, and are 
each of that capacity Cf. It is made to change, the high-frequency- voltage distribution on each antenna 20 and 
21 is changed, and it has the operation which controls electrostatic association with each antennas 20 and 21 
and Plasma P. 

[0044] That is, it is each capacity Cf of each floating capacitors 22 and 23 like the gestalt of implementation of 
the above 1st. While controlling the distribution of voltage in each antennas 20 and 21 to arbitration and making 
the point of the arbitration on an antenna to 0V by making it change, the electrical potential difference from the 
touch-down to each antennas 20 and 21 can be made small. 

[0045] When the high frequency current passes processing with such a RF processor from a power source 9 to 
the antennas 20 and 21 of the two shape of a loop formation arranged inside a vacuum housing 1, induction 
field are added to process gas 2, such as reactant gas for etching in a vacuum housing 1 , and material gas for 
CVD, Plasma P is generated by this, and processing of etching to the processed object 7 or thin film formation 
is performed. 

[0046] Thus, it sets in the gestalt of implementation of the above 2nd. The floating capacitors 22 and 23 are 
connected to each ** of two antennas 20 and 21 , and it is each of that capacity Cf. Make it change and the high- 
frequency-voltage distribution on two antennas 20 and 21 is changed. Since electrostatic association with these 
antennas 20 and 21 and Plasma P was controlled Like the gestalt of implementation of the above 1st, in order to 
reconcile stabilization of plasma P discharge, and control of the spatter by antennas 20 and 21, it cannot be 
overemphasized that the effectiveness that electrostatic association with antennas 20 and 21 and Plasma P is 
controllable the optimal is done so. (3) Next, explain the gestalt of operation of the 3rd of this invention. In 
addition, the same sign is given to the same part as drawing 1 and drawing 2 , and the detailed explanation is 
omitted. 

[0047] Drawing 10 is the block diagram of a RF processor. The antenna 30, 3 1 , and 32 of the shape of two or 
more loop formation, for example, three antennas, is arranged at the periphery of a vacuum housing 1 . 
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[0048] These antennas 30, 31, and 32 are formed of a conductive ingreaient, for example, copper, and 
aluminum, moreover, the ** to which these antennas 30, 31, and 32 do not perform pre-insulation — an antenna 

the metal of a conductor — it is pure. 
[0049] These antennas 30, 31, and 32 are connected to a serial, and each floating capacitors 33, 34, and 35 are 
connected to each of that **, respectively. These floating capacitors 33, 34, and 35 are variable capacity, 
respectively, and are each of that capacity Cf. It is made to change, the high-frequency- voltage distribution on 
each antennas 30 and 31 and 32 is changed, and it has the operation which controls electrostatic association 
with each antennas 30, 31, and 32 and Plasma P. Moreover, antennas 30, 31, and 32 are wound around the 
quartz member 36 which makes a part of vacuum housing. 

[0050] That is, it is each capacity Cf of each floating capacitors 33, 34, and 35 like the gestalt of 
implementation of the above 1st. While controlling the distribution of voltage in each antennas 30, 31, and 32 to 
arbitration and making the point of the arbitration on an antenna to 0V by making it change, the electrical 
potential difference from the touch-down to each antennas 30, 31, and 32 can be made small. 
[0051] When processing with such a RF processor passes the high frequency current from a power source 9 to 
the antennas 30, 3 1 , and 32 of the two shape of a loop formation arranged inside a vacuum housing 1 , induction 
field are added to process gas 2, such as reactant gas for etching in a vacuum housing 1, and material gas for 
CVD, Plasma P is generated by this, and processing of etching to the processed object 7 or thin film formation 
is performed. 

[0052] Thus, it sets in the gestalt of implementation of the above 3rd. The floating capacitors 33, 34, and 35 are 
connected to each ** of three antennas 30, 31, and 32, and it is each of that capacity Cf. Make it change and the 
high-frequency-voltage distribution on three antennas 30 and 31 and 32 is changed. Since electrostatic 
association with these antennas 30, 31 , and 32 and Plasma P was controlled Like the gestalt of implementation 
of the above 1 st, in order to reconcile stabilization of plasma P discharge, and control of the spatter by antennas 
30, 31, and 32, it cannot be overemphasized that the effectiveness that electrostatic association with antennas 
30, 31, and 32 and Plasma P is controllable the optimal is done so. 

[0053] In addition, although the above-mentioned explanation described the processor which used the RF, the 
high-frequency-discharge equipment used for heating of the processed objects (for example, metal etc.) in the 
inside of an ordinary pressure container like high-frequency-heating equipment can also be offered. 
[0054] 

[Effect of the Invention] As a full account was given above, in order to reconcile stabilization of plasma 
discharge, and control of the spatter by the antenna according to this invention, the high-frequency-discharge 
equipment which can control electrostatic association with an antenna and the plasma the optimal can be 
offered. 

[0055] Moreover, according to this invention, where electrostatic association with an antenna and the plasma is 
controlled the optimal, the plasma is generated, and the RF processor which can perform processing to a 
processed object can be offered. 



[Translation done.] 
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(54) PLASMA PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve processing speed as well 
as uniformily of processing in a plasma processing device using a 
plasma. 

SOLUTION: This plasma processing device is provided with one or 
more high-frequency antenna 7 and a counter electrode 6 
grounded on the opposite position to a sample 5 within a 
processing chamber 2, and a high frequency is impressed to the 
high-frequency antenna 7 to energize an inductive coupled plasma 
within the processing chamber 2 for processing. The high- 
frequency antenna 7 is made of a material having a volume 
individual resistance of 1% of less of that of a material forming the 
counter electrode 6. The high-frequency antenna 7 may be buried 
in the counter electrode 6 in a manner that its surface may be 
partly exposed. 
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* NOTICES * 




iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Plasma treatment equipment which excites the inductive-coupling mold plasma to said processing 
interior of a room, and performs said processing by being plasma treatment equipment for processing to the 
sample of the processing interior of a room, equipping said processing interior of a room with one or more RF 
antennas and the counterelectrode which countered with said sample and was grounded, and impressing a RF to 
said RF antenna. 

[Claim 2] Plasma treatment equipment according to claim 1 which has a means to impress a RF or direct current 
voltage, to said counterelectrode. 

[Claim 3] Plasma treatment equipment according to claim 1 or 2 which said RF antenna and said 
counterelectrode have separated through a gap. 

[Claim 4] Plasma treatment equipment according to claim 1 or 2 with which said RF antenna was formed from 
the quality of the material which has 1/100 or less volume resistivity of the volume resistivity of the quality of 
the material of said counterelectrode. 

[Claim 5] Plasma treatment equipment according to claim 4 with which said RF antenna and said 
counterelectrode contact mutually. 

[Claim 6] Plasma treatment equipment given in either of claims 1 , 2, 4, or 5 which was embedded in said 
counterelectrode so that said RF antenna might expose a part. 

[Claim 7] Plasma treatment equipment given in either [ claims 1 and 2 or ] 4-6 either [ which covered the 
contact section to said counterelectrode of said RF antenna with the dielectric film ]. 

[Claim 8] Plasma treatment equipment given in either equipped with said counterelectrode covered with the 
dielectric film of claims 1-7. 

[Claim 9] Plasma treatment equipment given in either equipped with said RF antenna covered with the 
dielectric film of claims 1-8. 

[Claim 10] Said high frequency antenna is plasma treatment equipment given in either of claims 1-9 which is 
formed of at least one or more quality of the materials chosen from the group who consists of carbon, 
aluminum, copper, stainless steel, a tungsten, and titanium. 

[Claim 11] Said counterelectrode is plasma treatment equipment given in either of claims 1-10 which is formed 
of at least one or more quality of the materials chosen from the group who consists of silicon, carbon, and 
silicon carbide. 

[Claim 12] Plasma treatment equipment given in either of claims 1-11 to which was equipped with the circuit 
for impressing a RF to each aforementioned RF antenna, and the switching circuit to which the configuration of 
said circuit can be changed, and it was presupposed by change-over of said switching circuit that the substantial 
configuration of each aforementioned RF antenna can be changed. 

[Claim 13] Plasma treatment equipment given in either of claims 2-12 which have a means to establish and 
impress a difference to the frequency of the RF impressed to said RF antenna, and the RF impressed to said 
counterelectrode. 

[Claim 14] The semiconductor device manufactured by either of claims 1-13 using the plasma treatment 
equipment of a publication. 
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